Factors associated with persons with disability employment in India: a cross-sectional study by Ramya Naraharisetti & Marcia C. Castro
RESEARCH ARTICLE Open Access
Factors associated with persons
with disability employment in India:
a cross-sectional study
Ramya Naraharisetti and Marcia C. Castro*
Abstract
Background: Over twenty million persons with disability in India are increasingly being offered poverty alleviation
strategies, including employment programs. This study employs a spatial analytic approach to identify correlates
of employment among persons with disability in India, considering sight, speech, hearing, movement, and mental
disabilities.
Methods: Based on 2001 Census data, this study utilizes linear regression and spatial autoregressive models to
identify factors associated with the proportion employed among persons with disability at the district level.
Models stratified by rural and urban areas were also considered.
Results: Spatial autoregressive models revealed that different factors contribute to employment of persons
with disability in rural and urban areas. In rural areas, having mental disability decreased the likelihood of
employment, while being female and having movement, or sight impairment (compared to other disabilities)
increased the likelihood of employment. In urban areas, being female and illiterate decreased the likelihood
of employment but having sight, mental and movement impairment (compared to other disabilities) increased the
likelihood of employment.
Conclusions: Poverty alleviation programs designed for persons with disability in India should account for differences
in employment by disability types and should be spatially targeted. Since persons with disability in rural and
urban areas have different factors contributing to their employment, it is vital that government and service-
planning organizations account for these differences when creating programs aimed at livelihood development.
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Background
According to the 2001 Indian Census, there were 21.9
million people (2.1 % of the population) living with
disability, the majority located in rural areas (75 %)
and most unemployed (65.5 %) [1]. Understanding the
differential employment of persons with disability
(PwD) is especially relevant since in the last two
decades the national government has adopted pro-
gressive disability law.
Indian disability legislation dates as far back as the
1987 Mental Health Act [2], followed by the 1992
Rehabilitation Council of India Act [3], which supported
the growth of human resources within the disability re-
habilitation sector. India was the first nation in South
Asia to sign the Proclamation on the Full Participation
and Equality of People with Disabilities in the Asian and
Pacific [4]. This resulted in the 1995 Persons with Dis-
abilities (Equal Opportunities, Protection of Rights and
Full Participation) Act [5]. The Act was known to be
one of most comprehensive pieces of legislation pertain-
ing to persons with disabilities in the region. Specific to
employment, it had provisions on non-discrimination in
the built environment and in government employment.
It gave statutory recognition to an employment reserva-
tion policy of 3 % in government and public education
institutions. Specifically, a 1 % reservation is required for
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three disability categories combined: hearing, vision and
locomotor. Further, an unemployment allowance exists
for those registered with the Special Employment
Exchange program (a national employment service) for
more than two years without securing employment.
Since poverty is the greatest challenge before planners
in India, and the incidence of disabilities is very high in
rural (75 % of total) and poor families, the 1995 Act has
mandated the government to include PwD in all its
mainstream poverty alleviation programs. The Act states
that, at all levels, the government shall reserve not less
than 3 % of all funds in poverty alleviation programs for
the benefit of PwD. Nevertheless, the 1995 Act has
shortcomings, such as vague terminology, and gaps re-
garding the implementation, monitoring and evaluation
of programs. Further, the Act states that reforms should
only be adopted “within the limits of the state’s cap-
acity”. There are no mechanisms empowering any
authority or court to impose fines or levies in the case of
the breach of the provisions relating to training and
employment [6]. Overall, the Act has failed to improve
the lives of persons with disabilities and protect their
human rights [6].
In 2007 India signed and ratified the Convention on
the Rights of Persons with Disability (CRPD), absent of
the Optional Protocol (which provides an internationally
recognized mechanism to ensure that rights are realized
through systematic reporting and evaluation of countries
by established international committees). Although it
was enacted in 2008, comprehensive reforms are yet to
take place [6]. Given the large discrepancies between the
approach of the Indian government and the CRPD, there
are debates about whether the previous disability legisla-
tion should be reformed or a new act should be created.
Although the legislation focused attention on disabil-
ity, there has been a noted lag in implementation of
services and programming for PwD [7–9]. This is espe-
cially true in rural areas, since the relatively few public
rehabilitation services are mostly located in urban
centers [10]. As governmental and non-governmental
agencies begin to address this gap, it remains unclear
what factors contribute the most to PwD employment,
and whether their employment experiences differ geo-
graphically across India.
Considering labor market supply, PwD experience bar-
riers of accessibility to and ability at the workplace.
Productivity is largely dependent upon the characteris-
tics of the type of disability and the requirements of the
job. For example, a person with hearing impairment may
find it difficult to do telecommunication work, but excel
in mathematically-based accounting work. Overall, ac-
cording to labor market theory, a higher reservation
wage and a lower market wage make a PwD less likely to
be employed than a person without disability [11].
Discrimination can play a role when PwD with equal
productivity to those with no disability have unequal
opportunities. There has been a dynamic shift from the
medical model of disability to the social model [12]. The
social model of disability draws a clear distinction be-
tween impairments and disability by clarifying that the
degree of disability is a function of the societal barriers
that fail to accommodate difference. A bio-pyschosocial
definition of disability is reflected in the Preamble of the
Convention on the Rights of Persons with Disability’s
(CRPD) definition of disability as well [13]. Despite this
conceptual shift, the official discourse continues to per-
ceive disability as purely a medical condition, framing
the individual on his/her own without engaging with the
wider social and physical context [14]. Scholars argue
that this has led to a “top-down” approach where blan-
ket policies are applied to all PwD with a disregard for
heterogeneity in experiences.
The International Labor Organization (ILO) has out-
lined two categories of factors which affect full participa-
tion of PwD in the Indian labor market [15]:
environmental and social. Physical environment and
public facilities and utilities have not been developed or
designed with the requirements of each category of dis-
ability in mind and nearly all mainstream training pro-
grams and work sites exclude disability groups due to
these barriers. For example there are over 100 regional
sign languages, but there is no acceptable national sign
language for use by all people with speech/hearing im-
pairment during vocational training sessions [16]. Social
barriers comprise a critical impediment in the process of
full participation. Baldwin and Johnson [17] explain that
employment discrimination can occur due to prejudice,
differential information about the average productivity of
persons with and without disabilities, or the exploitation
of workers by employers [13, 17].
In India, research on disability has been limited by the
availability of data. For example, the National Sample
Survey has never collected data on employment across
disability status. The 2001 Indian Census included
multiple questions on disability, and also collected
data on literacy, sex, and employment status. No de-
tailed information on amount of education and level
of income were included. This paper takes advantage
of this information available on the Census to investi-
gate the correlates of the proportion of PwD
employed in India, accounting for geographic vari-
ation at the state and residential (rural and urban)
levels. Results have direct implications for the plan-
ning of interventions targeted to PwD. To the best of
our knowledge, this is the first study to investigate
the differential determinants of employment among
PwD in rural compared to urban areas in India, ac-
counting for potential spatial effects.
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Methods
Disability definition
The most common definition and classification of dis-
ability within the Indian government was determined
with the enactment of the 1995 Act, and states that a
person is considered to have a disability if they suffer
‘from not less than 40 % of any disability as certified by
a medical authority’ [5]. Disability is considered to be
blindness, low vision, leprosy-cured, hearing impairment,
locomotor, mental retardation, or mental illness. In
1999, the National Welfare of Persons with Autism,
Cerebral Pulsy, Mental Retardation and Multiple Disabil-
ity Act, added two classes: people with autism and
people with multiple disabilities [18]. The 2001 Indian
Census states that “defining and measuring disability is a
complex issue and it is not easy to communicate these
concepts during the census process, in which only a lim-
ited amount of questioning time is possible with a
household for obtaining detailed information on every
individual”. The Census therefore used its own version
of disability types, classified into five categories: (i) sight
(ii) speech (iii) hearing (iv) movement and (v) mental
[1]. This definition has been accepted by the govern-
ment, both administratively and legally, and is thus used
in this paper.
Data
The data source for this study is the 2001 Population
Census, which included multiple questions on disability.
Each person was asked if he/she had a physical or men-
tal disability according to five categories: speech, sight,
hearing, mental (mental), or movement (physical) [19]. If
a person has two or more types of disabilities only one
was recorded, and it was left to the respondent to decide
which one they wanted to be classified into as the most
dominant. This was a choice made by the Government
of India’s Census Office at the time. Persons with tem-
porary mental or locomotor inability (due to acute med-
ical conditions) on the date of enumeration were not
considered as disabled.
The dependent variable in this research is employment
and it is defined as those that participated in “work” ac-
cording for the Indian Census. The Census defines work
as “participation in any economically productive activity
with or without compensation, wages or profit. Such
participation may be physical and/or mental in nature.
Work involves not only actual work but also includes
effective supervision and direction of work. It even
includes part time help or unpaid work on farm, family
enterprise or in any other economic activity”. There are
several categories of “work” used by the Census includ-
ing main worker, marginal worker, cultivator, agricultural
laborers, household industry workers and other workers
[20]. According to the Census 2001 metadata, ‘the
reference period for determining a person as worker and
non-worker is one year preceding the date of
enumeration”.
The disability data were detailed by district, which is
the first-level administrative unit within an Indian state.
There are 890 districts within the 28 states and seven
union territories of India. Of these, 47 are island districts
(such as the Andaman and Nicobar Islands, which have
no neighboring districts and therefore are not suitable
for spatial analytical methods). Of the remaining 843
districts, 250 have no inhabitants. Percentages were cal-
culated considering only the 593 remaining districts with
reported inhabitants in the Census. Each district can
have both rural and urban areas, and a small number
are considered as exclusively rural or urban; thus the de-
nominator for urban and rural percentages varied. In the
urban/rural analysis rural and urban percentages were
calculated for each variable. We started with a dataset
that was stratified by rural and urban PwD from the
Indian Census, so the districts did not have to classify as
urban and rural. Table 2 reports the total 843 because all
districts are used regardless of their inhabitants in the
spatial model, since it will exclude those districts
automatically.
The disability data were spatially joined to the 2001
Census geographic dataset (retrieved from Harvard Geo-
Spatial Library, Cambridge, Massachusetts). The data
were projected using Kalianpur 1975 India Zone IIb,
which is a spatial adjustment to view a specific part of
the globe in a flat way. Data joining and projection were
done in ArcGIS 10 (Environmental System Research
Institute, Redlands, California). The regression was com-
pleted in GeoDaTM. The research was ethically approved
by the Harvard School of Public Health’s Department of
Global Health and Population as a part of the fulfillment
for a Master’s of Science and it was determined that
International Review Board submission was not neces-
sary due to the analysis of secondary data from the
Indian Census which is publically available.
The main variable of interest is the proportion of
employed PwD in a district. The variable was calculated
as a rate: the total number of employed persons with
disability in a district as the numerator and the total
number of persons with disability in the denominator.
Employment is defined as six types of “workers”: main
workers, marginal workers, cultivators, agricultural
labourers, household industry workers and other
workers. Other relevant variables, all at the district-level
included: (i) proportion of female PwD; (ii) proportion
of PwD who are literate; (iii) proportion of PwD by dis-
ability type; and (iv) proportion of PwD living in urban
areas. These variables were calculated with all ages of
PwD as the denominator, except for the literacy variable.
Age restrictions were not included in the data because
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this information was not available. Therefore, this ana-
lysis should only be interpreted as the proportion of
employed persons with disability of total persons with
disability in a district. There is potential confounding
due to variation in age distributions between districts
but this is likely small. Population density (total number
of persons with and without disability) was also consid-
ered and not included because persons with disability
are looked as a separate population in this analysis.
Further, data was available for only those that lived in
urban and those that lived in rural areas (as separate
data sets). This was used in a stratified analysis of rural
and urban populations to identify any patterns in char-
acteristics that predicted employment.
In the 2001 Census, literacy was defined as the ability
to read in the local language. In this research it is used
as a crude estimate to determine whether someone has
at least a few years of schooling. Although the ideal vari-
able would be years of education, this information was
not collected for PwD in the 2001 Census. We would
expect this variable to predict employment because of
the intimate link between education and employment
that is experienced throughout India, especially among
PwD [8, 21]. Therefore we may expect literacy to posi-
tively predict employment.
Analytical approach
Linear regression models were used to assess potential
determinants of the proportion of PwD employed at the
district-level. Linear regression has several assumptions,
which were assessed. Potential covariates were chosen
based on three criteria: (i) evidence from the literature
regarding common drivers of employment and those
specific to PwD, in India and in other countries; (ii) spe-
cial attention to variables that can contribute to the for-
mulation of state and local policy; and (iii) the
availability of data in the 2001 Indian Census at the
district-level.
Three model formulations were considered. The first
(labeled as Model 1) included (i) proportion of female
PwD in a district; (ii) proportion of illiterate PwD in a
district; (iii) proportion of PwD by disability type in a
district, considering four categories: mental, movement,
sight, and speech/hearing (combining speech and hear-
ing in one category is plausible because they can be con-
sidered communication disorders that generally (but not
always) occur together [22]; and (iv) proportion of PwD
living in urban areas in a district. The second model
(labeled as Model 2) included all variables from Model 1
and added state fixed effects in order to account for
potential correlation between the proportion of PwD
employed and state characteristics.
Since previous studies have shown that employment
for PwD is more difficult in rural areas [11, 23],
compared to urban areas, we stratified the analysis by
area of residence. We considered the model formulation
with greatest explanatory power (as defined by the R2
observed in Models 1 and 2) and ran two additional
models, one for urban and another for rural PwD. Further
stratification could have been pursued based on variable
distribution. The purpose of the model was not to account
for the differences in distribution of disability characteris-
tics. It was a cross sectional look at how the distribution
of these characteristics influenced employment.
Lastly, we considered that the proportion of PwD
employed could vary spatially [13, 24, 25], and in this
case the presence of spatial autocorrelation would violate
basic assumptions of linear models [26]. Thus, we tested
the residuals of each model for the presence of spatial
autocorrelation using the global Moran’s I indicator. If
the test was significant, we used spatial autoregressive
models, and included spatial lag terms based on diagnos-
tics provided by Langrage Multiplier tests [26]. Model
goodness-of-fit was assessed by comparing the likelihood
ratio and the Bruesch-Pagan test of each model. The
Breusch-Pagan test is used to compare the standardized
square of the OLS residuals regressed against the square
of the original coefficients to determine the presence of
heteroskedasticity in the error terms. All regression




In 2001 there were 22 million people living with a dis-
ability in India, corresponding to 2.1 % of the population
or 21 disability cases per 1000 [27]. Table 1 presents de-
scriptive statistics for PwD in India in 2001 by area of
residency. The most common disability type at the
district-level was sight (47.5 %), followed by movement
(27.7 %) and mental (10.1 %). On average, 46.6 % of
PwD in a district were literate (compared with 64.8 %
Table 1 Characteristics of PwD (% in the district) in India
detailed by area of residence - 2001
Characteristics Total (n = 593
districts)
Rural (n = 583
districts)
Urban (n = 584
districts)
Seeing 47.5 % (0.103) 46.7 % (0.104) 48.92 % (0.129)
Hearing 6.8 % (0.034) 7.16 % (0.035) 4.92 % (0.023)
Speech 7.8 % (0.026) 7.89 % (0.027) 7.54 % (0.024)
Movement 27.7 % (0.081) 28.5 % (0.082) 27.15 % (0.093)
Mental 10.1 % (0.033) 9.76 % (0.032) 11.45 % (0.039)
Female 42.3 % (0.039) 42.5 % (0.039) 41.2 % (0.047)
Illiteracy 53.4 % (0.101) 55.94 % (0.097) 38.36 % (0.072)
Employment 36.0 % (0.072) 37.34 % (0.074) 29.43 % (0.073)
Standard deviations presented in parenthesis
Source: Author’s Calculation from 2001 Indian Census
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literacy among the general population in 2001), with a
mean of 57 % literacy among males and 35 % literacy
among females [28]. These statistics varied in rural com-
pared to urban areas, particularly regarding illiteracy,
employment, hearing disability, and mental disability.
There was great variability of characteristics within
PwD who were employed. Of all employed PwD, 58.3 %
were either cultivators or agricultural laborers, 4.6 %
were household workers, and 37.3 % were classified as
other (data not shown). This could explain the higher
proportion of employed PwD in rural areas, possibly due
to the greater availability of agricultural work. Employ-
ment among males and females was 44.8 % and 29.6 %,
respectively (compared to an employment rate of 39.1 %
among the general population) (data not shown) [28].
The difference in worker participation rates between
males and females was larger in the urban areas when
compared to rural, and the lowest worker participation
rate was for urban females (29.4 %).
Adding state fixed effects to this model increased the
R2 (from 42 to 76 %), and changed the magnitude and
direction of some coefficients, indicating that state-
specific characteristic play a role in levels of employment
among PwD.
The final model was stratified by rural and urban and
included state fixed effects (Table 2). No disability type
was associated with fewer PwD employed in urban areas.
While there would be a 0.455 percentage point decrease
in PwD employed in urban areas for each additional unit
of female PwD, in rural areas the association is the op-
posite, with a 0.629 percentage point increase in PwD
employed for each additional unit of female PwD. This
could be the result of more opportunities for agricultural
employment among women in rural areas. In this strati-
fied model, illiteracy is negatively associated with PwD
employed, with 0.039 and 0.265 percentage point
decrease in PwD employed in rural and urban areas,
respectively, for each additional unit of illiterate persons.
This stratified model, however, had very significant
spatial autocorrelation in the residuals (as indicated by
the highly significant Moran’s I test), and thus the coeffi-
cients are likely to be biased. Based on the Robust
Lagrange Multiplier test spatial autoregressive models
considering a lag term on the residuals (labeled as
Spatial Error Model in Table 2) were fit. They showed
improvements in the R2 of both the urban and rural
models, and differences in magnitude, direction, and sig-
nificance of coefficients (as compared to the non-spatial
stratified model). Controlling for spatial effects, no type
of disability is associated with a decrease in the percent-
age point of PwD employed, with the exception of men-
tal disability in rural areas. A unit increase in mental
health related PwD was associated with a 0.404 percent-
age point decrease in PwD employed in rural areas,
Table 2 Stratified regression models on the proportion of employed PwD by Districtc in India, 2001
Model 1: Stratified Model 2: Spatial Error Model
Variable Rural Urban Rural Urban
Constant 0.0090 (0.0211) 0.0230a (0.0101) −0.0181 (0.0165) −0.0114 (0.0084)
Movement −0.0285 (0.0356) 0.1649b (0.0315) 0.3161b (0.0412) 0.4776b (0.0340)
Mental −0.7955b (0.1000) 0.2293 (0.0646) −0.4046b (0.1030) 0.3778b (0.0620)
Sight 0.2012b (0.0352) 0.4575 (0.0322) 0.3899b (0.0350) 0.6200b (0.0308)
Female 0.629b (0.0547) −0.4551b (0.0428) 0.2529b (0.0580) −0.5614b (0.0399)
Illiterate −0.0387 (0.0296) −0.2651b (0.0273) 0.0350 (0.0297) −0.1225b (0.0271)
Spatial Error Yes Yes
State Fixed Effects (No. Categories) Yes(21) Yes (21) Yes (21) Yes (21)
R-Squared 0.4753 0.6695 0.6967 0.7800
No. Obs. 843 843 843 843
Global Moran’s I 19.0492b 14.6926b
Lagrange Multiplier (lag) 96.1904b 64.9307b
Robust LM (lag) 13.0312b 13.8244b
Lagrange Multiplier (error) 321.4412b 136.9104b
Robust LM (error) 136.9104b 239.0752b
Breusch Pagan-Test 323.7729b 392.6021b
Likelihood Ratio Test 350.1907b 252.7653b
Robust standard errors are reported in parentheses
a, b indicates significance at the 95 %, and 99 % level, respectively
cTotal number of persons with disability in India in 2001 = 22 million persons or 2.1 % of the total population
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whereas a unit increase in PwD with mental health was
associated with a 0.378 percentage point increase in
PwD employed in urban areas. The negative association
between females and PwD employment and illiteracy
and PwD employment for urban areas observed in the
first model persists after controlling for spatial effects. A
unit increase in female PwD was associated with a 0.561
percentage point decrease in PwD employed in urban
areas. A unit increase in illiterate PwD was associated
with a 0.123 percentage point decrease in PwD
employed in urban areas.
Results of the Breusch-Pagan test suggest that hetero-
skedasticity remains after introducing the spatial lag
term. In addition, the Likelihood Ratio test of Spatial
Lag Dependence is also significant. Therefore, although
the introduction of the spatial lag term improved the
model fit, it did not completely remove the spatial
effects.
Discussion
Our results showed that disability type, gender, and
illiteracy were associated with PwD employment, and
that the magnitude and direction of the association was
not the same for urban and rural areas. Being a female
and being illiterate results in less PwD employment in
urban areas, while having mental disability results in
fewer PwD employed in rural areas. Having movement
and sight disability (holding all other variables constant)
resulted in increased PwD employment in urban and
rural areas. This is expected because most public pro-
grams target movement and sight disability [29]. The
presence of spatial effects underscores the need to prop-
erly address local idiosyncrasies in policies and programs
aimed to improve employment of PwD.
Regarding policy and programmatic issues, strategies
implemented in urban areas need to address gender and
illiteracy discrimination. While these results align with
previous research [30–33], it is important to identify if
there are fewer jobs available for female PwD and for
illiterate PwD, if these people lack the proper training to
undertake the job, or if they are qualified but do not
have equal job opportunities. Moreover, it is crucial to
assess the extent to which these issues vary across dis-
tricts and states. The fact that in rural areas gender and
illiteracy is not associated with fewer PwD employment
could be a result of the prominence of agricultural labor
[7, 11, 23, 34].
Current disability rights legislation for employment
assumes homogeneity of experiences. Most efforts target
PwD with vocational training and employment services
through Federal mandates of “one size fits all” type of
policy. There are although a few state-government initi-
ated pilot programs which challenge this approach. For
example, the state of Andhra Pradesh and the city of
Pune have explored the utility of disability self-help
groups that provide more autonomy to local leaders for
rural development [7]. Self-help groups take the form of
neighborhood-based collectives, which actively partici-
pate in problem solving and in the development of local
programming. Self-help groups have been widely
employed for women, but its application to PwD is less
prevalent [35–39]. They mostly take the form of
microcredit-based interventions that provide entrepre-
neurial opportunities. Their applicability beyond eco-
nomic empowerment has although been the most salient
feature. They allow for PwD communities to systematic-
ally organize around issues that are pertinent and press-
ing to them, allowing for programming to be more local
and therefore more contextualized.
Regarding disability type, mental problems seem to be
a major barrier for PwD employment in rural areas. This
could be a result of lack of jobs suitable to persons with
mental disabilities, of discrimination, or of lack of mini-
mum training to conduct the job. This has important
implications for targeted initiatives. The Rural Health
Commission and the National Rural Employment Guar-
antee Act target persons in rural areas, without attention
to specific disability types. For example, in the state of
Andhra Pradesh, the Society for the Elimination of Rural
Poverty has piloted microcredit schemes for PwD in
rural areas, targeting all PwD, with no differential inter-
ventions for particular disability types. Also, a govern-
mental agency based in south eastern India called the
National Institute for the Mentally Handicapped has de-
veloped extensive vocational training for PwD, which
has proven effective in increasing employability [40], but
their scope is limited to urban areas. Another, non-
governmental organization called Maharogi Sewa Samiti
based in central India has developed a vocational train-
ing center for rural school drop outs and youth with dis-
abilities. Although they target PwD in rural areas, all of
the training occurs in the urban centers causing low
retention rates. A similar initiative has been initiated by
one governmental agency, the Society for the Elimin-
ation of Rural Poverty in Hyderabad. But they face simi-
lar issues with the context of an urban-based training
approach.
This study has some limitations. Our data do not allow
making conclusions about causality. Nevertheless our
modeling approach and results shed light into factors as-
sociated with PwD employment, and make it clear that
programmatic efforts designed to improve the wellbeing
of PwD must account for disability type and spatial dif-
ferences. In addition, we had a limited set of variables to
include in our models. For example we would expect
age and socioeconomic status to play a role in employ-
ment. Yet, the models had a high explanatory power, for
both urban and rural areas. Another limitation is that
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the definition of disability varies across different surveys,
and therefore caution is needed when attempting to
establish comparisons between our results and others
previously published [14]. Further, the decision of the
Census of India to not include multiple disabilities as a
category has implications for the interpretation of
results. Mainly, caution should be used when extending
these results to the small percentage of people with mul-
tiple disabilities. A recent article on disability estimates
from the 2001 Census and the 2002 58th round of the
National Sample Survey (NSS) concluded that “preva-
lence estimates in the census and the NSS are clearly
not comparable… and it is unsure what aspects of
disability are captured by the census and NSS current
disability definitions” [11]. Lastly, the analysis was lim-
ited to district-level number of PwD; thus, due to the
lack of individual-level data, the model predicts the like-
lihood of having lower or higher proportion of (percent-
age point increase or decrease in) PwD employed within
a district, based on the type of disability and other
variables.
Conclusion
Persons with disability have different employment expe-
riences depending on their disability type, literacy,
gender, and on whether they live in rural or urban areas.
Although India has achieved significant progress regard-
ing disability legislation, and has recently made an effort
to implement poverty alleviation strategies targeting
PwD, failure to account for these differences may hinder
the benefits of the efforts.
Policies implemented at the national level without
considering local idiosyncrasies are not likely to result in
equitable improvements for the livelihood of PwD.
There is a need to better understand the barriers to
PwD employment, and how those barriers may vary by
disability type across different districts in India. Such
knowledge would provide much needed evidence that
could be translated in more effective local policies. The
results presented here are a first step towards building
this knowledge by unveiling significant differences across
urban and rural areas, type of disability and gender.
Abbreviations
CRPD: Convention on the rights of persons with disabilities;
ILO: International Labor Organization; NSS: National Sample Survey;
PwD: Persons with disability
Acknowledgements
MCC thanks the support from the Department of Global Health and
Population, Harvard School of Public Health. RN would like to thank the
Department of Global Health and Population of the Harvard School of Public
Health, the Hyderabad Census Office of India, Dr. Dustin Duncan, the HSPH
Spatial Analysis Working Group, Prof. Michael Stein and Prof. Marcia Castro
for their generous time and support.
Funding
This research received no specific grant from any funding agency in the
public, commercial or not-for-profit sectors.
Availability of data and material
The data utilized in this research is available to the public, for a small fee,
through the Indian Census Bureau upon special request. They can be
contacted using information on this website: http://www.censusindia.gov.in/
AboutUs/Contactus/Contactus.
Authors’ contributions
RN acquired the data, run all the models, conducted the bibliography
review, and wrote the manuscript. MCC advised on the methodological
approach, on the interpretation of results, and wrote the manuscript.
Both authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
Not applicable.
Received: 16 March 2016 Accepted: 23 September 2016
References
1. Fetterman DM. Empowerment Evaluation. Am J Eval. 1994;15(1):1–15.
2. Government of India. The Mental Health Act. In: 14. India: Ministry of Law
and Justice, Legislative Department; 1987. http://wcdsc.ap.nic.in/documents/
acts_dw/Mental_Health.pdf.
3. Government of India. Rehabilitation Council of India Act. In: 34, vol. 34.
India: Ministry of Law and Justice, Legislative Department; 1992. http://
lawmin.nic.in/ld/P-ACT/1992/The%20Rehabilitation%20Council%20of%
20India%20Act,%201992.pdf.
4. United Nations Economic and Social Commission for Asia and the Pacific
(ESCAP). Proclamation on the Full Participation and Equality of People with
Disabilities in the Asian and Pacific Region. In: Com Res 48/3. Geneva: UN
ESCAP: Social Development Division; 1992. https://documents-dds-ny.un.
org/doc/UNDOC/LTD/N93/597/58/PDF/N9359758.pdf.
5. Government of India. The Persons with Disabilities (Equal Opputunities,
protection of Rights and Full Participation) ACT. In: India: Ministry of Law




6. Manecksha F. Implement the UNCRPD, say activists. In: India Together. New
Dehli: India Together; 2010. http://indiatogether.org/uncrpd-health.
7. Seeley J. Recognizing Disability: Disability and Rural Livelihoods Approaches
in India. In: National Resources Perspective. London: The Overseas
Development Institute; 2001. p. 4.
8. O’Keefe P. People with Disabilities in India: From Commitments to
Outcomes. Human Development Unit, South East Asia Region, The World
Bank. 2007. p. 157.
9. IDN. International Disability Rights Monitor 2005 - Regional Report of Asia.
In: Network ID, editor. International Disability Rights Monitor: Disability and
Early Tsunami Relief Efforts in India, Indonesia and Thailand. Chicago
International Disability Network. Washington DC, USA: Center for
International Rehabilitation; 2005. http://siteresources.worldbank.org/
DISABILITY/Resources/Regions/East-Asia-Pacific/TsunamiReport.pdf.
10. ESCAP. Disability at a Glance: A profile of 28 countries and areas in Asia and
the Pacific. In: Pacific EaSCfAat, editor. Bangkok: United Nations; 2006. p. 87.
11. Mitra S, Sambamoorthi U. Disability and the Rural Labor Market in India:
Evidence for Males in Tamil Nadu. In: York New, editor. New York Fordham
University; 2006. p. 3.
12. Oliver M. The Individual and Social Models of Disability. In: Joint Workshop
on the Living Options Group and the Research Unity of the Royal College
of Physicians. London: Leeds; 1990.
Naraharisetti and Castro BMC Public Health  (2016) 16:1063 Page 7 of 8
13. International Labor Office. Convention on the Rights of Persons with
Disability and Optional Protocol. In: Nations U, editor. Training and
Employment of People with Disabilities: India 2002. Geneva: International
Labor Organization. 2004. http://digitalcommons.ilr.cornell.edu/
gladnetcollect/467/.
14. Jefferey R, Singhal N. Measuring Disability in India. Econ Pol Wkly. 2008;
43(12-13):22–4.
15. Rungta S. Training and Employment of People with Disabilities: India 2002.
In: AbilityAsia Series. New Dehli: International Labor Organization; 2002.
16. ILO, UNESCO, WHO: CBR. A strategy for rehabiliation, equalization of
opportunities, poverty reduction and social inclusion of people with
disabilities. In: Geneva: World Health Organization; 2004.
17. Baldwin ML, Johnson WG. Labor Market Discrimation against Men with
Disabilities. J Hum Resour. 1994;29(1):1–19.
18. Mayoux L. Tackling the Down Side: Social Capital, Women’s Empowerment
and Micro-Finance in Cameroon. Dev Chang. 2001;32:435–64.
19. Commissioner NDOoRGC. Cenus-2001 Data Online. In: Affairs of the Ministry
of Health. 2001.
20. India Go. Census 2001/Metadata. In: Affairs MoH, editor. New Delhi: The
Registrar General & Census Commissioner, India, New Delhi-110011; 2001.
Census of India: Meta Data.censusindia.gov.in/Metadata/Metada.htm.
21. Shukla N, Mishra SK. Researches in the Field of Education and Welfare of
Children with Multiple Disabilities in India. In: Research Paper. New Delhi.
Journal of Special Education in the Asia Pacific 1. 2005;3-13.
22. Sreeraj Konadath SC, Jayaram G, Sandeep M, Mahima G, Shreyank PS.
Prevalance of Communication Disorders in a Rural Population of Republic
of India. J Health Sci. 2013;3(2):OA41–49.
23. Erb S, Harris-White B. Outcase from Social Welfare: Adult Disability and
Incapacity in Rural South India. Bangalore: Books for Change; 2001.
24. Nath D, Nath M. Measuring Disability in India: Spatial and Socio-Economic
Variations. In: Population Assosciation of America; Los Angeles, California.
Princeton, NJ: Princeton University; 2006.
25. Naraharisetti R, Castro MC. Spatial Patterns of Disability in India. In: 2014.
26. Anselin L. Local Indicators of Spatial Autocorrelation. Geogr Anal.
1995;27(2):93–115.
27. India Go. Census-2001 Data Online. In: Affairs MoH, editor. New Delhi: Office
of the Registrar General & Census Commissioner; 2001.
28. India at a Glance 2001: Statistics On Demographic & Socio - Economic
Characteristics. [http://www.censusindia.gov.in/Census_Data_2001/India_at_
glance/glance.aspx]. Accessed Apr 2016.
29. Rungta S. Training and Employment of People with Disabilities: India
2002. In: An AbilityAsia Country Study. New Dehli: International Labour
Office; 2004.
30. Chakravarti U. Curden of caring: famililies of the disabled in urban India.
Indian J Gend Stud. 2008;15:341–63.
31. Berager J. From the Periphert Towards the Center: Locating An Aleternative
Genealogy for Disability Studies in Audre Lorde’s The Cancer Journals.
In: Thinking Gender Papers. 2-1-2009th ed. UCLA Center for the Study
of Women; 2009. p. 1–9.
32. Muthukrishna N, Sokoya GO, Moodley S. Gender and Disability: An
Intersectional Analysis of Experience of Ten Disabled Women in KwaZulu
Natal. Gender and Behavior. 2009;7(1):2274–95.
33. Yelin E. Gender, Disability and Employment. Occup Med. 1993;8(4):849–57.
34. Rao KP, Kalavakonda V, Banerjee S, Shah P. Marking Markets Work for the
Poor: Communiy-managed Procurement Centers for Small and Marginal
Farmers in Andhra Pradesh, India. In: South Asia: Rural Livelihoods, vol. 1.
The People Sector; 2007.
35. Finn J. An Exploration of Helping Processes in an Online Self-Help Group
Focusing on Issues of Disability. 1999. p. 220–32.
36. Galab S, Chandraeasekara Rao N. Women’s Self-Help Groups, Poverty
Alleviation and Empowerment. Econ Pol Wkly. 2003;38, No. 12/13(March
22-April 4):1274–83.
37. Deshmukh-Ranadive J. Women’s Self Help Groups in Andhra Pradesh:
Participatory Poverty Alleviation in Action. In: Reducing Poverty, Sustaining
Growth–What works, What doesn’t and Why: A Global Excahnge for Scaling
Up Success. New Delhi: The World Bank; 2004.
38. Sinha F. Self help groups in India: A study of the lights and shades. Noida
and Hyderabad: APMAS and EDA Rural Systems (2006). https://www.
microfinancegateway.org/library/self-help-groups-india-study-lights-and-
shades.
39. Reddy A. Self-Help Groups in India: A catalyst for women economic
empowerment and poverty eradication. In: Global Conference of ICSW;
Tours, France. 2008.
40. National Institute for the Mentally Handicapped. Vocational Training and
Employment of Persons with Mental Retardation. In. Jayanthi N, editor.
Secunderabad: National Institute for the Mentally Handicapped; 1996. http://
www.nimhindia.gov.in/Vocational%20training%20employment.pdf.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Naraharisetti and Castro BMC Public Health  (2016) 16:1063 Page 8 of 8
